The availability of a purified RNA-instructed DNA polymerase (reverse transcriptase) from avian myeloblastosis virus provided the opportunity to explore whether this enzyme could be used as a general tool for synthesizing DNA complements of a wide variety of natural RNAs. The Of immediate practical interest is the import of these findings for viral oncology. They imply that for many purposes we will not be compelled to isolate or use the "reverse transcriptase" from eachoncogenic RNAvirus inorder to synthesize its complementary DNA. The ability of one enzyme to accept a variety of oncogenic RNAs will obviate many of the logistical difficulties that arise, particularly in attempts to illuminate the etiology of human cancer.
The RNA tumor or oncornaviruses (1) exhibit DNA polymerase activities (2) (3) (4) (5) (6) (7) (8) ) that respond to a wide variety of nucleic acids as template. The endogenous viral RNA, DNAs of various origins (9) (10) (11) (12) (13) , and synthetic homopolymer duplexes (11, 14) all stimulate synthesis. The product DNA has been shown to be complementary to the endogenous RNA or to the added DNA (4, 9, 10, 15, 16) .
Recently, we reported (17) the purification of the reverse transcriptase from avian myeloblastosis virus. The purified enzyme preparation was shown to contain two subunits in equimolar amounts, one of 110,000, and the other of 69,000, molecular weight. Throughout the various stages of purification on different columns and in glycerol gradients, the responses to homologous/viral RNA, native DNA, and the synthetic homopolymer duplexes seemed to be mediated by a single protein entity. The final preparation, which was better than 971%' pure, retained the ability to recognize the complete spectrum of templates. (17) . Enzyme purified through the carboxymethyl-Sephadex or phosphocellulose chromatography steps was used for the work reported here. Procedures for enzyme assay have been detailed elsewhere (17) .
Isolation of Viral RNAs. Q3 virus and viral RNA were prepared by the procedures of Pace et al. (18) . The isolation of avian virus RNA has been described (17) .
Hybridization of DNA Product to RNA. DNA product labeled with tritium was synthesized in suitable multiples of the standard assay mixture. After incubation at 370C for 60 min, sodium dodecyl sulfate was added to 0.1%o and the reaction mixture was extracted with an equal volume of phenolcresol solution. The product was then separated from residual substrate on a Sephadex G-50 (coarse grade) column equilibrated with 0.01 M Tris-HCl (pH 7.4)-0.1 M NaCl-3 mM EDTA-0.1% sodium dodecyl sulfate, and the excluded material was recovered by ethanol precipitation. The sample was then treated with alkali to hydrolyze the RNA and tested for complementarity with various RNAs (4).
RESULTS
Response to heterologous single-stranded RNA The response of the purified reverse transcriptase to a number of viral RNA templates is shown in Fig. 1 and the net acid-precipitable radioactivity was determined.
[gH]dTTP had a specific activity of 350 cpm,'pmol for the reactions with avian and Moloney sarcoma viral RN-As and 3000 cpm/pmol for the reactions with QB RNA. * 70S RNA.
pretation of such differences in response must await further investigation. We have observed similar disparities with different preparations of the same RNA, all of which exhibit virtually identical sedimentation profiles.
To show that the RNA added as template is required for activity, each of the RNAs was incubated with RNase A before addition to the reaction mixture. In each case, RNase treatment severely reduces the observed incorporation to a small percentage of that obtained with control RNA (Table  1) .
Hybridizability of the product DNA to the RNA template The experiments described above, although suggestive, do not constitute a rigorous demonstration that product complementary to the proffered RNA is being synthesized. It was therefore necessary to show that the material synthesized in the reaction hybridizes to the added RNA, but not to heterologous RNA.
When the relevant experiments were performed, it was found in each case the product hybridized to the RNA that was added as template, and not to heterologous RNA (Figs. [2] [3] [4] Fraction number (24) (25) (26) .
Needless to say, the reverse transcriptase method for the synthesis of DNA copies of RNA cannot replace the elegant chemical approach of Khorana and his colleagues (27) . Re 
